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ABSTRACT 

A sy«tenuid.e  laTestigatloa  bad  be»  made  of  tbe  poaslble  aolstloBB 
totbeprcMemofia-lligiit  j)iidcim  of  aa  object  from  the  groaad  with  fixed 
wlacaizcraft.  Amoridtological  ammachts  nasd  to  ■tody  this  problem, 
■luce  it  provides  aa  orderly  metBS  of  searchiag  for  passible  aolatioiH. 
Pertlaent  featares  of  the  varioas  ejmtems  which  have  evolved  are  dia- 
cuased  briefly. 
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A mom  (teslr&ble  system  wcmld  miaimise  the  previous  objecUoas  asd  yet  allow  the 
ttse  of  service  sircrsft  with  mlniinuffi  msseuveriag  speeds  of  ISO  kaots.  Tlius  the  high 
speedsod relatively  loBg  range  capabilities  of  sucii  slrerielt  be  uUliat.d.  Helicopter, 

blimp,  and  coBverto^laae  possibilities  are  exenuied  from  coaslderatlon  in  this  study* 
Objective 

ItwastheptirpoaeofthisiavestlgatiOQtocoQdact  a systematic  survey  of  all  the  poss- 
ible solutions  to  the  prxAlem  of  aerial  pickup  by  fixed  wing  aircraft  tn  order  to  gewrate 
new  Ideas  for  cansideradon  as  to  feasibility.  The  scope  of  the  investigation  has  been 
limited  somewhat  by  considering  systems  in  accordance  with  a schedule  of  dcslrabiUty 
wbich  was  eatabllshed after  cou»ideratioaaf  the  problem.  This  limitation  was  necessstry 
in  order  to  iovestlgate  systems  greatest  promise  and  to  restrict  the  amoum  of  time 
and  effort  that  would  be  invol  /ed  in  making  a completely  generalised  study. 

Method 

mfl  method  used  it.  one  which  has  been  described  as  the  "Morplmlogical  Method*'* 
by  Ur.  F.  Zwlcky  of  the  Caltfomia  InstUule  of  Xechnology.  it  consists  of  determtoing 
the fundsmestsl  parsmeters  afieeting  a given  problem,  tabulattng  these  in  matrix  form, 
and  examining  all  ccmbloations  and  permutations  of  these  parameters  for  possible  soi- 
utiens.  If  the  parameters  are  properly  chosen,  no  aolutioii  will  have  been  overlot&ed 
*Bescrihed  more  fully  In  Ref.  l 
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and  there  will  he  no  doplicaUoa.  ’Che  details  of  possible  aclwmu  are  not  aatoffiatically 
revatied  asd  cotailderable  ioveaUve  getdas  may  be  re«tuired  to  discover  them.  It  is 
asoally  possible  to  immediately  elixai&ate  maay  eombiaatiOBs  ^sss  ta  kc^racUcallty  or 
the  bou&dai^  cosditi<ms  oa  the  pr<MeiiL 

In  the  pres^  Ineestigatioa,  the  s^lfinant  parameters  appear  to  be  the  Collowliig  in 
descezidisg  order  of  ImportanGet 

1.  Noxober  td  alrcro^  or  attxiliary  guided  devices  in  the  system 

a.  one  airplane,  or  one  plase  sod  paravane,  or  nogidded  device, 

b.  One  airplaae  aad  atta^ied  anrilmry  ^ided  or  somiog)  device,  (A^) 

c.  Two  airplanes,  (A3) 

2.  Character  of  equipment  available  to  the  sid>)ect  on  contact  pass 

a.  No  equipment,  (B^) 

b.  Surt  reach  - polies,  baroeas,  etc. , (B2) 

c.  Anchored  low  altitude  reach,  (Bj) 

d.  Free  floatlsg  or  unanrhored  prt^Ued  equipment,  (B4) 

3.  Number  of  peases  required  to  accomplish  the  Flcktqi  operation 

a.  One,  (Cj_) 

b.  Two,  (C2) 

c.  CoatlautMts  (circling);  etc., 
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4.  Character  of  equlptnesi  attached  ta  the  aircraft 

a.  Zero  rmch,  boom,  fork,  or  boom  and  pay-oat,  (O^) 

b.  Short  liae  (honxireda  R,  >.  (D2) 

c.  Lottg  line  (thoosaiida  ft.), 

5.  DaraUoa  of  ot^rtooi^  to  contact  on  the  contact  paaa 

a.  Inatantaneoufl,  /e^^) 

b.  Limited,  (E^) 

c.  CoDtlaucoa,  (E^) 

Each  Item  haa  been  labeled  aa  ebown  for  coorenience  la  future  reference.  The  totality 
ai  coablnatioM  or  aoluUtma  such  as  C2,  arislBg  from  the  matrix,  la 

Sx4x3xSx3  » .134. 

ta  order  to  limit  the  study  to  the  most  productive  area,  it  U necessary  to  establish 
an  order  of  preference  for  the  types  td  systeirs  to  be  Investigated.  In  this  regtxd,  it 
voaid  s|9ear  that  If  a successful  pickup  system  could  be  develc^ed  without  resorting 
totheuseof  more  than  one  aircraft,  (A^),  or  fre«  Qoatiag  or  uaanchored  aelf'prt^i>elled 
eqrlpment  for  the  subject,  (84),  It  would  be  most  deslrsble.  In  addtUoa  the  possibiltty 
of  improviag  die  restricted  visibility  or  all  weather  capabilities  of  the  pltiaq>  scheme 
wottldbe  greatly  tocreused,  since  formation  or  precision  flying,  which  would  be  reqaired 
of  these  multiple  systems  would  be  eliminated  and  communication  problems  wimld  be 
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minlmlsed.  A single  airernft  in  also  a amaUer  vlanal,  radar,  or  acoustic  target.  Is 
order  of  itreferesce,  the  reualaisg  vehicle  crahblsatloaB  are  elngle  aircraft  aad  next, 
single  sii'craft  plos  attached  homlsg  or  golded  device. 

Of  second  Importaace  is  the  equipment  available  to  the  saLject  on  contact  pass, 
since  this  eqnlpmeiitSbtsti  the  requirements  on  the  rest  of  the  system*  it  la  moat  advan- 
tsgeous  from  an  operational  atandpoiot  to  limit  the  extent  and  complexity  of  the  equipment 
vhlch  the  anblectlnitialiy  moat  have  In  hla  posaeaaion.  However,  considering  the  single 
aircraft  eystemn  aad  lu  cases  of  restricted  vlalbility  coadltiona,  a fairly  elaborate  rig 
can  be  dropped  to  him  on  the  first  pass,  since  multlpUcl^  of  paaaea  becomes  leas  ob> 
jectiOBcble.  Under  these  condlttoas,  the  visibility  of  this  rig,  time  to  saaemble  it,  and 
daratlo&  of  Its  exposure,  sU  asentae  less  Important  roles  than  might  otherwise  be  the 
case. 

The  nnmber  of  passes  involved  in  the  pickup 's  of  next  Importance,  since  the  poss- 
ibility of  detection  of  the  subject  or  the  aircraft  Increases  In  proporUon  tc  the  number 
of  passes.  Again,  however,  the  posslbiUty  of  restricted  vlsihiUty  operation  mlntmlzes 
the  Importance  of  this  factor.  Repeated  pass  aystema,  however,  generally  Imply  pin- 
point relocation  of  the  subject  or  his  equipment  with  the  attendant  compllcatlotts. 

Offourth  Importance  U the  aircraft  equipment,  since  this  factor  is  more  susceptible 
to  control  In  .the  design  stages. 
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ThedursttoaoIopportaaiQrtotnakc  cont&ct  U primarily  of  importance  in  the  amount 
of  t'.'iniag  aad  aklll  of  peraonnai  involved  and  in  Increuung  the  poaaibilit7  of  contact 
under  advern  ecadltiona  due  to  weather,  vlaiblli^,  terrain,  etc. 

In  view  of  the  foregoing  arguments,  It  would  aMiear  that  ayatema  involving  one  air~ 
craft  aad  no  eqidpmeat  for  the  subject  are  moat  desirable.  The  order  td  preference  of 
a^raagementa  beneath  this  man  mam  la  as  follows: 

1.  One  plane,  no  subject  equipment,  one  pass 


3.  " " 

3 r1  (1 

^ II  n 

6.  " " 

6.  " " 

7.  " " 


H H « M 


" " " two  passes 

" ” contlououB  ^circling) 

short  reach  subject  equipment,  one  pass 
nun  n paSSeS 

I n n n contittuoua  (circling) 

anehoredlowaltitode  reach  subject  equipment,  one  pass 

•I  n n n n ii  tWO  pasaeS 

" n *1  II  n " conttnuone  (circling) 


ff  If  n n 


10.  ” ” and  auxUiary  guided  or  homing  device,  no  subject  equiiiment,  one  pass 


n II  II 


II  .11  II 


" two passes 
n contlnuoua  (circling) 
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13>  One  pUae  asd  auxiliary  guided  or  homing  device,  short  reach  subject  equipment, 
one  pass 

14.  One  plane  and  auxiliary  guided  or  homing  device,  short  reach  subject  equipment, 
two  peases 

16.  One  plane  and  auxiliary  guided  or  homing  device,  short  reach  a<<d»jeet  equipment, 
continuoiis  (clrclii^ 

16.  One  plane  and  auxiliary  guided  or  homing  device,  anchored  low  altitude  reach  sub- 

ject equipment,  one  pass 

17.  One  plane  and  auxiliary  guidad  or  homing  device,  anchored  low  altitude  reach  sub- 

ject equipment,  two  passes 

18.  OneplauenndauxlUnrygttlded  ocbomlngdevlce,  anchored  low  altitude  reach  sub- 

ject equipment,  continuous  (circllngj 

Of  these  major  combinations,  each  has  9 varinUona  possible  in  the  plane’s  equipment 
and  the  <q>portunity  to  contact.  This  makes  up  a total  of  162  pos8ihlUtiea,althoa^  It  will 
be  shown  that  64  of  these  are  superfluous  and  only  108  solutions  remain.  These  possibil- 
ities will  be  considered  individually  for  solutloos. 


Results 


Previously  existing  or  proposed  schemes  are  dlagramatlcally  represented  in  i^ipendlx  1. 
Details  of  these  schemes  are  described  InRefs.  2 through  7.  It  is  shown  where  tbe  mnjor- 
i^  of  these  arise  in  the  matrix  and  additional  suggestions  are  preaented  in  AppendlxII. 
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Solution 


1.  B, 


Hone  Obtioue 


Aj  C,  D, 


None  Obvlone 


A,  B,  D,  Bj 


Hot  Posnible 


°2  *1 


None  (Hivioua 


A,  B^  Cj  Dj  Bj 


Hone  Obvious 


Not  Possible 


Aj  B^  C,  D,  Bj 


None  Obvious 


^ »l  Cl  Dj  Bj 


AUAmeriesnBngineerlngPrc^wssl  K or  Nortb  Amsr^^ 
icsa  lastrumrats  Ides  #1 


Ai  Bj  Pi  I>3  Es 


Not  Possible 


a.  A^  B^ 


, involviag  BO  sfniyiaent  for  subject  do  sot  sppsxently  benefit  from 
tiro  puss  systenss  end  wiU  not  be  considered. 


3.  Ai  Bi  Cj  Di  Bi 


Hone  Obvious 


Ai  Bi  Cs  O],  Bg 


None  Obvlons 


Ai  Bi  C3  Di  B3 


Hone  Obvious 


Aj  Bi  C5  ©2  *•  1 


None  Obvious 


Ai  El  C3  E3 


None  Obvious 


®a  ®3 


None  Obvious 
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®3  Cg  I^  E» 

Impossible 

■^1  B3  C 2 D3  Ej 

Modified  AAE  Sundard  Teehciqoe 

Ax  B3  C2  O3  £2 

MAI  Idea  #7 

Al  S3  Cs  D3  £3 

Impossible 

Al  % C3  Di  El 

Nooe  Obvious 

Ai  Bg  Cg  Dj  Eg 

None  Obvious 

Ax  B3  C3  Dj  Eg 

MAI  Idea  «8 

A X Bg  C3  I^  E X 

None  Obvious 

Ax  B3  C3  Dg  E 2 

None  Obvious 

Ax  Bg  C3  Dg  £3 

NAIIdea 

Ax  Bg  C3  Dg  Ej 

None  Obvious 

Ax  Bg  Cg  Dg  Eg 

None  Obvious 

Ax  Bg  Cg  Dg  E 3 

None  Obvious 

Ag  Bx  Cx  Dj  E^ 

Mbue  Mvlous 

Ag  Bx  Cx  Dx  Eg 

None  Obvious 

Ag  Bi  Ox  Dx  Eg 

Impossible 

Ag  Bx  Cx  D2  El 

None  Obvious 

Ai2  Bx  Cx  Dg  Eg 

None  Obvious 

Ag  Bx  Cl  £3 

None  Obvious 
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10.  Aa  Bi  Cl  Dj  El 

Ifooe  ObviouB 

Aj|  Bi  Cl  D3  ^ 

HAlldea#9 

i 

i 

t 

A2  Bi  Cl  O3  E3 

Impossible  < 

1 

1 

t 

U.  Syatona  A2  Bi  Ca.iavolving  no  eviipmeat  for  snbject  do  not  make  effecUve  use  of  1 

i 

two  pnoBen  and  tliese  ay«t«ni« 

ai  miperflnous.  i 

j 

[ 

12.  Aj  C3  Di  El 

1 

Kbne  ObTioun  1 

< 

f 

I 

h 

♦ 

Aa  Bi  C3  Di  Ea 

None  Obvious  1 

1 

A3  Bi  C3  Oi  £ 3 

I 

Imposaible  1 

1 

1 

i 

Aj  Bi  C3  El 

None  Obvious  1 

1 

• 

« 

^ ®1  ®2  ®2 

None  Obvious 

A2  ®1  C3  Dg  E3 

None  Obvious 

Ag  Bi  C3  El 

None  Obvious 

1 

^ ®i  C3  Eg 

None  Obvious 

A3  Bi  C3  D3  53 

AAE  Proposal  #1  with  one  plane  and  drone,  N/U 

n 

Idea  #10 

13.  One  panasyntionBOf  the  type  Ag  ^ C 1 . are  IdenUcnl  to  Uuwe  of  14  below,  but  | 

i 

1 

naemae  sidiject  hw  necesBary  equipment  in  hie  poaaeesion  orlgiiially  rather  than  receia- 

1 

ing  it  by  drop  on  first  pass. 

1 

\ 

i 
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U.  Ag  Sg  Cj  ©1  El 

Noae  Obvioius 

A<2  B]}  ©2  ©1  ^ 

Koae  C^viims 

, 

^2  B2  C2  Di  Ea 

Impoeslbie 

i 

1 

s 

Ag  Bj  Cg  ©2  El 

MAI  Idea  «ll 

1 

i 

\ 

®8  ^2  ^ ^ 

Mesa  Obvieoa 

i 

i 

■j 

Aj  Bg  Cg  ©2  Ej 

lBipo8a2i>le 

Ag  Bg  Cg  Ej 

KAIldea#U 

i 

1 

MAI  Idea  #9,  wifli  taxg«tajtd  Isaroeas  dropped 
aubjeet 

»2  Cg  Eg 

laipoealble 

% 

16.  Ag  fig  Cg  ©1  El 

Nose  Obvloaa 

A2  % Cg  ©1  Eg 

Mcme  Obviooa 

Ag  Bg  Cg.  ©1  Eg 

^mpoealble 

Ag  Bg  Cg  ©2  ©1 

Mone  Obvioaa 

Aj  fig  Cg  Dg  Eg 

None  Obviooa 

^2  ®a  Cg  Eg 

KAI  Idea  #12 

A2  ®a  Cg  ©3  El 

Hone  Obvloufl 

A2  B2  Cg 

Mbne  Cbviouja 

Ag  Bg  Cg  Sg  Eg 

AAE  Propoaal  #1  with  droae 
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16.  OBepus^Ktems  ofthetrpcA^  > «ure  raperfiiima since  wibjeet  must  be  drc^ped 

neeesssjry  e<pil{uneat  on  first  pass. 

17.  A2  B3  C2  Moae  Obvloos 

A2  % C2  Dj  B2  Ifcne  Obvious 

A2  B3  Cj  % £3  Imposaible 

A|  B3  Cj  1>2  £1  NAl  Ideas  #7,  and  IS 

*2  B3  Cj  I>2  ^ None  Obvious 

A2  B3  C2  Eg  Impossible 

Ajt  Bg  Cg  El  NAl  Idea  «13 

Ag  Bg  Cg  Eg  None  Obvious 

®3  ®3  ®S  Impossible 

18.  Ag  B3  Cg  l>i  El  Kone  Obvlons 

Ajj  Bg  Cg  Di  Eg  Neus  Obvious 

Ag  Bg  Cg  Di  Eg  Impossible 

Ag  Bg  Cg  Og  Ei  None  Obvious 

Ag  Bg  Cg  E2  None  Obvlous 

A2  B3  Cg  £3  HAI  Idea  «14 

Ag  Bg  Cg  Dg  El  NoBS  Obvious 

Ag  Bg  Cg  Dg  Eg  None  Obvious 

Ag  Bg  Cg  Dg  Eg  None  Obvious 


Impossible 

NAl  Ideas  #7,  and  IS 

Nsne  Obvious 

Impossible 

NAlIdea«13 

None  Obvious 

Impossible 

None  Obvlons 
None  Obvious 
Impossible 
Nose  Obvious 
None  Obvious 
.NAI  Idea  «14 


None  Obvious 


None  Obvious 


None  Obvious 


I - 
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The  remits  of  tfae  morphological  stuc^  fall  loto  three  claaass: 

a.  Possible  oew  systems 

b.  Ideas  for  modiflcatloa  to  or  combinations  of  previously  proposal 

or  perfected  syatems 

c.  Ideas  for  generalised  InvestigaUoa  of  problems  common  to  many 

prcqwsed  syatems 

Materttl  la  classes  (a)  and  0^  has  been  cUscuased  in  Appendix  IL 

Ideas  in  class  (c)  have  arisen  as  a byproduct  od  the  matrix  Investigation  aa  it  became 
ajqmzent  that  sassy  systesui  involved  common  problems.  Asung  the  more  Importsnt  of 
these  are  problems  of  pin-polst  navigation  or  homing,  imporissce  of  cable  shape,  means 
of  providing  more  nearly  vertical  subject  rise,  and  posstblll^  of  eliminating  the  protective 
capenle  for  foe  stfoject  which  aeema  to  be  generally  considered  desirable. 

In  most  of  foe  systems  proposed,  conditiocs  of  contact  flight  must  pertain  In  order  to 
acmirstely  locate  foe  s«foject.  However,  It  Is  conceivable  that  this  problem  may  be  very 
iMfftenitfor  restricted  visibility  coBtiittoas  and  low  altitude  approach  syatmns.  The  problem 
of  navigating  to  the  general  vldaity  of  foe  subject  Is  probably  not  complex  but  pln-polat 
locattouof  the  snbjector  his  eqpipmeat  Is  order  to  make  contact  must  be  lavestigated  much 
store  thorou^y.  A munber  of  posalfale  solutions  to  this  problem,  if  accumulated,  would 
broaden  the  applicability  of  many  of  foe  proposed  schemes. 
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S«il«at  fea^es  vUcli  shaold  be  considered  in  uy  jtieknp  eyetea  iBCIode: 

A.  lastsilsilon  of  e^uifmeet  and  training  of  pereonael  reqoired 

B.  KsTi^ttea  to  geoersi  eiclsliy  of  target 

C.  Fia>paiat  aavigatioB  to  tazg^ 

D.  Approadi 
£.  CoBtset 

B.  ftreakairay  of  sidt}ect 
O.  Si^aecaeBt  maoMnrffir  of  aircraft 
fi.  Beel-ta 
L Entry  ima  aircraft 

Considering  tbe  reqaireants  of  a de^^trable  syaiuB  sad  tile  factors  listed  above,  tbe 
fatloertns  types  of  eystms  are  sttracttve. 

It  swpesrs  tbst  a syatem  involviBg  sear  vertical  SBpiacemeBt  of  required  eqplpBiest 
and  the  Fulton  and  All  Asurlcan  "Skyhook"  or  "Rope  Trick*  type  of  riae  is  hy  far  the  most 
dealrahle,  aloes  sack  systems  allow  eperstloB  In  relatively  naclesr  areas  and  maintsla 
g loads  on  the  «d>lect  at  a low  level.  For  this  reason,  light  lines  with  stmi^  harness 
can  be  used  and  the  posslblU^  of  idddng  up  eublects  la  poor  physical  condltiaa  la  In- 
creased. Tim  pT^tMB«tinrr>iirMt  inporfertMag  n aystem  of  this  sort  and  adapt- 

ing It  for  restricted  vlsUdllty  coadlUoes  Involve  one  or  mere  of  the  following: 
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U locatloB  of  select 

S,  A>ccorAte  «iaplacmetit  of  <lropjted  eqpitpaemu 

3.  Quiduice  or  bomittg  for  actaal  crataet 

4.  MiaimUiftg  Hoe  lengUta  reqtiteed 

llteae  pnblma  do  t»t  Bi«t»eu  Uuuurao«si>fal«.  A dlKulnBl»i(0  cS  a;f«te£as, 
if  TlilUIUar  U reatrictad,  1b  that  tlie  sabjact  lattUU?  mat  pcmawB  a baacaa  or  tomiqii 
target.  Eomver , tUa  target  be  a very  elmple  raikr  refiectrar  er  a iuat  aoaree. 

AaaeoadclaMofiTatesia  of  aomaifbatsaore  linUeiapi>llcatioawoaldia«olveUi«tise 
of  a towed  bamiag  device  oa  a relatlraly  loag  eat^e  wtilck  vrould  aeek  the  oAiact'a  target 
aadplekUai  ap,  la  a mauer  aoaewhat  atmliar  to  the  eearw^lcaai  oae  already  perfected 
by  the  All  Americaa  Engineering  Compaay.  Tie  komlag  device  wmU  allow  reatrleted 
vleioa«yerfcatMaadBaiaia>t»eda«6^  to  the  aircraft  Iqr  allowiig  it  to  maintain  a reagcaaiWe 
Bltttade.  The  length  of  the  line  coaid  be  betereea  a few  haadred  and  a few  thoaaaad  feet, 
attdafaoBldaotpreaent&pcratlaaalgreblemaoftoo  great  magnltarte.  Tnia  eyatma.  alttawgb 
partlcalaxly  adaptable  to  oae  la relatlvaly  clear  arcaa  «r  over  water  coaid  be  oamblimd  with 
the  "^Bcyhoak"  tetirntgae  to  allow  operatloa  ia  obatracted  areaa  and  r&nate  the 
device  from  proxtmity  to  the  sid>lect  The  acme  probieiu  are  lavoIvediathedevelopineBt 
of  thla  as  were  previooaly  meottoned. 
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Tke  w*  of  iusmivg  4eirlec«  Sot  ttottittU  TialVilty  CMkdltiow  ssggeata  ttie  poMiMUty 
th&t « hunut  U properly  w—Ui  cwwdtrte  a komiag  ejratea  of  retker  Mgfi  c«p- 

abiUtp.  for  if  • ptmerod  nlalaim  cffitioarily  aircraft  of  limited  performaaee 

wero  towed  aa  a lopc  Uae  iMMCto  a mother  entt,  tt  wooldallsw  tlw  pilot  of  nek  a craft 
to  dodge  obataelea,  clnoee  a good  landing  area  and  posalbly  allow  almost  vertlcalJaiufing 
by  a toebniqiie  In  wblck  the  parasite  fU«a  doee  to  tlie  ground  la  direction  oppoaite  to  that 
ot  toe  towing  craft  and  gradually  autoa  to  toe  earto  aa  cable  la  payed  out  and  it  loeea 
ralatiTa  speed  wUb  toe  atwcxpbera.  Take-oS  wltb  botbpasaeoGai’S  coaid  be  aaalated  or 
accompUabedentlrelyby  toe  modbr  craft  u it  eilmba  la  a apixai.  It  can  be  seen  that  this 
type  of  operatloa  will  aot  require  tbe  paraalto  to  be  aa  alrplaaa  of  canal  eompLexlty  but 
rather  a powered  gilder  type  of  gondola  with  Umltod  coairo  lability  and  minimum  equipment. 

XtahoBldbe  noted  that  aeveral  of  the  plckap  ayatema  prt^oaad  will  tanctlta  in  the  la- 
Tatiaau  devlcea  to  traaafer  a fcamnn  fram  aa  aircraft  to  toe  groond. 

Cttcelaaiaa 

Tk  I |1  i BEMiLim' 

A qyatomatlc  atudir  of  toe  possible  aolutlona  to  the  problem  of  aerial  plcfcv  ^ ft™* 
adag  ntoacaft  has  been  octUned.  £y  coaalderlag  toe  moet  deatmble  aolatlona  aecordlog  to 
a soBinrarhat  arbltiaxy  priority  ratlag,  lU  of  these  syntema  hare  been  lavestlgatodL  Ideas 


■ 
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for  mew  myatemm  imiTe  ariaea  ind  aeTeral  extenmlcmm  or  comhlsmtioiu  at  already  propoa^ 
ayatamim  limve  preaemted  thezoeelvea.  The  ail  weather  or  reatrlcted  vlalbillty 
ham  been  held  toreoaoat  la  the  aaalyala. 

Itiahc^Md  that  the  ayateaia  £uf  which  no  aolutioh  waa  obvioua  will  offer  fitod  for 
for  othera  concerned  with  thU  problem.  It  the  effort  la  warranted.  162  more  ayafoma  coald 
be  aaalyud  which  would  involve  two  alrpUaea  or  an  alrpOaae  and  free  floatlav  «“  propelled 
etpdpaeat  for  the  aifoject,  Thia  type  of  system  la  ^ufte  intereatlng..fer  certain,  awllcations. 
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APPERDIX  n 


Nbrth  American  Instruments  Idea  #1 


Class  of  Idea: 


Related  Systems: 


AU  American  Eqgtneering  Proposal  #6 


Oescrlptlim: 


Rocket  fired  ahead  ol  aircraft  from  low  altitude  at  abnllow  approach 


angle  bo  as  to  lay  cable  on  tbe  ground  a few  thousand  feet  ahead  of 
the  aircraft  Cable  Jerked  off  by  plane  la  linear  or  spiraling  fh|^ 
aadtbBsallowsfew  aeconda  for  Bobject  to  attach.  Variations  Include 


AdvaaOtfcs: 


{■)  firing  line  beneath  aitojeetts  pidny  loop 
p)  allowiag  him  to  ran  to  the  line  and  make  attachmwt 
<c)  allowing  him  to  nauaallyttr  otherwise  throw  a line  from  Us  har- 
Bsw  anrosa  the  ai.  . ...ft  line 

EhdstlngjEtre  control  ai^nuratas,  rockets  sad  rocket  launchers 
Twlgkt  be  osed 

0>)  Could  be  afbpted  to  restricted  Tlstoa  oae  by  radar  or  infra-red 
light  and  target  near  subject 

(c)  Affords  linear  rather  than  point  attachment  opportnnlly 

(d)  Accurate  emplacement  possible  so  subject's  run  minimised. 


(e)  Line  coofigurati'  may  give  fairly  vertical  rise  path 
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Appaatnocn 

(Coat'd) 

Mortli  AmerlcaB  XoatrameaUi  Idea  #l  (Ca&t'cQ 


SlsadvaAtacea: 


ijt)  Long  Idse 

(b)  Tery  short  <q;4;>oruUiiv  ic 

(e)  Probably  iavolves  U^gloadlag  on  subject  and  require  wear- 

lag  ksxaess 

Beqalree  large  cleared  area 

nrget  reqaired  aear  anbject  if  radaf  or  lafra-red  sight  used. 
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iB^yatMuai 

OescrlptioB: 


Advutages: 


AAE  PropooftlB  #3.  U.  aad  Tvltoa  "Bop«  Trldc* 
plane  describee  horizontal  circle«r  figure  el^  at  low  altttude 
with  one  sudofareUtlveljr  long  Use  atsdcsd  is  the  gnuund  by  tech- 
nique 21  described  In  HAI  Idea  #3  ontU  attachmmt  with  iidtject 
is  soade;  a re-wlnd  ettauhaeent  in  the  cable  reel  reotovea  alad 
wheaerer  required.  Ac  sal  pickup  Is accomplL^hsd  udiea  aircraft 
Isdlrectly  over  the  subject  by  clamping  the  cable  over  the  drum 
to  fix  Its  length  and  msaure  moot  vertical  subjeetrlse  possible. 
(H)  litniimnin  Uae  length  maintained  at  all  tlmea 

(b)  Uttle  pilot  techalqae  Involved 

(c)  CoaUnaou  attachment  ^portunl^  presented 

(d)  Poaaihill^  of  lairiy  vertical Fultorrtype  r»*e  due  to  clamping 
cable  at  IsaUnt  of  plckiq> 

(e)  Iteetricted  visibility  (^ration  possible 

(f)  No  large  clear  area  required 
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APPEHPCCn 

{Coat'd) 

Xorth  AmerlcaiL  iBstmineats  Idea.  #2  {Coat’d} 

Maadyaatipwii  (a)  The  lt»g  liae 

Mora  coairdeiT  reel  mechaataai 

(e)  Cahle  dUaetenaight  be  lar^rthut  for  other  long  tiue  tech- 
alines  becauee  of  larger  g loadiag. 
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North  American  Instrometils  Idea  #3 


APPENDIX  n 
(Coat'd) 


cat* 


ClaBB  of  Idea: 


Extensloa 


Belated  SratexoK 


AAE  Propoaala  #3,  10,  Fulton  "Bc^  Trick” 


Oeecriptioa: 


The  ioqg  line  of  operation  could  he  modified  to  enable  accu- 


rate cable  ataklng  by  uae  of  a dive  bombiog  technlgae  and  subae- 


queot  upward  ^plralliig  maneuver,  allowing  the  aubject  to  attach 
himeelf  tsharneaaoa  cable  near  anchor  point.  The  dive  bomhlag 


techniqnelaaccBrate  but  would  be  uaeful  only  tmder  conditlonB  of 


good  vlalblll^.  A modified  eyatem  aaefal  under  reatricted  vlai- 
blUQ'  coadltlonB  would  Involve  a horlzootal  bombliq;  tecilialqpe 


Advaatagea; 


from  r^ativeiy  low  altitude  with  radar  or  infra-red  bmabaight. 
(a)  All  advantagea  of  the  long  line  technique 
Reatricted  viaiou  operation  poaalble 
<c)  No  equipment  neceaaary  for  subject  except  target  if  vlaibiLlty 


reatricted 


(d)  Accurate  anchor  emplacement 
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APPSKSat  n 
(CoBt'd) 

Nordi  Americaa  lastmaieBta  Idea.  #3  (Cost'd) 

Plaadvaataigee:  (a)  Lang 

<!>)  Kxistiac  boaabaigMs  mi^  be  Isadeqaate 
(c)  Develo^eat  probl^  ia  balUetice  of  bomb-^rpe  uchor  with 
cable  attached. 


j 


1 
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Xorth  Americu  lastnuueiits  Itim  #4 


APPEMDKn 

(Cool'd) 


ClSM  OildMk: 
Belated  systems: 

Sossrlstics 


Advaatagea; 


Szteasioa 

Siaadard  AA£  Teebaiq[ae,  AA£  Pro{K>aals  *i,  8,  aad  MAI  Pro- 
poaai  #1. 

A modlftcatioa  of  die  SUodaid  AAE  Tochnlqiie  Incorporating  a 
ahortllaewifbaa  alrloU  type  paravane  attacked  to  allow  aircraft 
to  operate  at  lees  proxUnity  to  ground.  The  ground  effect  aboald 
preaenta  uaelBl  aerodynamic  force  to  maintain  constant  altitude 
of  the  paravane  above  die  surface,  thus  decreasiug  pilot  technique 
involved.  Tbls  system  mi|^be  applicable  to  picktgi  oSL  td  water 
or  large  cleared  areas  under  some  condidonB  of  restricted  \1b- 
IbiUty. 

(a)  Greater  aircraft  safety 

Possible  restricted  vision  application 
<c)  Pilot  technique  minimized,  since  paravtJxe  controls  h^ght 
of  pickup  hook 
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Hartk  Amerlcftn  Inatram^iiu  Idea  #6 


APPgKPncn 

(Coat'd) 


■- ctQ. 


CluaadUaa: 


SitteMlOB 


Caacrlptioa; 


Adraatagea: 


AAE  Propoaala  #7,  12,  13.  IS,  16.  Eultoa  "Slgrbook",  and  KAt 

I 

Prt^poaal  42. 

Thia  BTateai.  woald  lamdre  droj^dag  oa  tbe  flrat  paaa  a abort 
length  at  caUawltbaa anchor  onoaeead  and  an  iaCated  or  laflat- 
lag  ballooa  capable  of  aapportlag  the  cable  oa  the  ethar.  Tbia 
aaaembly  would  tbeabe  reedy  to  operate  Immediately  apaa  aacb- 
oiiagttaelf,  exc^tfor  the  time  levdred  by  the  «di]eet  to  enter 
the  attached  haraexa.  Oa  the  aeeoad  paaa.  a very  ah(«i  dme 
later,  the  aciaalpldcnpcoeldbe  made  by  fork,  boom,  or  eyateme 
deacribed  la  NAI  Uea  #7. 

^ Accurate  emplacement  of  tbe  aacbor  and  "atyhocic"  coald 
probably  be  made  even  under  condlttoas  of  reatricted  vial- 
Ulity. 
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APPENDK  n 


(Cont'd) 

Nortk  Amerlcfui  lutrumeiits  Idea  46  (Cost'ii) 


Advaatsgeaj 


OUadnataceK 


NoequlpmeDtneceaaaiyfor  aabject  other  tbaa  target  ix  tu- 
IblUly  la  restricted 

(e)  No  aaaembly  of  «saiiMaeBt  neeeaaary  for  Bohject 
(to  Low  g loadtag  oa  subject  with  aear  vertical  rise 
(e)  Little  idiot  techaifpie  involved 

It  la  aeceaaary  to  accurately  locate  aabject  or  Uae^nlpmeat 
twice. 

9>)  JOrcvpiBg  lallated  or  ,inflatins  balloon  will  iarolve  an  addi- 
tioaal  development  problem. 
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APPENDIX  n 
(Coat'd) 


North  American  laetroments  Idea  #7 


Clue  of  Idem 
Related  Systems; 

Dear' tUoK 


ih(tensloa 

AAR  Proposals  #7,  9,  11,  12,  13,  Fulton  "Skyhook",  and  NAl 
Proposal  #2 

Several  variations  of  the 'Skyhook"  Qrpe  schemes  couldbe  made 
to  increase  the  possibility  of  engagement  even  under  poor  vis- 
ibili^  conditiotia.  Such  variations  are: 

^)  Fire  rocket  attached  to  short  line  to  left  of  balloon  sup- 
ported cable  and  fly  thereafter  to  the  right.  This  man- 
euver would  drag  the  plane's  cable  across  the  balloon's 
cable  and  give  greater  possibility  of  attachment. 


I : 


I ‘ 
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APPENDIX  g 
(Cont'tQ 


North  Ameriua  iMtnu&eats  Idea  #7  (Cont'd) 


Oeaerlptloii:  (Coat'd) 


r- 


Advootagefl: 


DiBodvantagea: 


(c)  The  aircraft  could  pajr  o«t  line  by  traUlag  a drag  chute 
aa  It  paased  the  balloon  uigHtorted  cable  and  thea  gnlchly 
tom,  laordertodrag  the  cable  acroaa  the  balloon  cable, 
(a)  Ail  advantagea  cf  "Skyhook"  type  oyatema 
Oh)  Jnereaaed  capability  of  reatricted  vlaian  operation 
(c)  Leoa  hacard  to  aircraft 
(!•}  More  complex  tluui  fork  or  boom  aystema 
0>)  PoaelblU^  of  attachment  by  dragging  one  cable  acroaa  an- 
other la  onteated 

(c)  Vertical  riae  of  thla  type  of  pltdcop  may  be  aomewhat  leaa 
steep  than  that  of  the  "Sl^book"  and  fork  technique 
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APPEKDPC  n 
(Coat'd) 


North  American  laatrumeuts  Idea.  #S 


Clnnii  of  Idea: 
E^ted  Symtenui: 
Oeacriptloa: 


_ _ 


AA£  Propoaal  #13,  Foltan  "^hook",  and  Nai  Idea  #2 
A horUontalboom  ml^tbe  used  to  contact  the  anchored  "Skyhook" 
type  syatema,  pay  out  enough  line  to  luw  aa  radios  for  turn^  and 
allow  the  aircraft  to  then  be  qilraled  upward  in  such  a ftahlon  aa 
to  an>ly  very  little  g load  to  subject  and  give  very  near  vertical 
rise.  The  achemea  previously  described  la  NAI  Idea  #7  conld  alao 
be  used  to  engage  the  anchored  cable. 


i 


I 


1 ! 

: 1 
! I 


Advaatnges; 


Erloadvantages; 


(a)  Small  g load  siq»Ued  to  subject 

(b)  Near  vertical  rise 

(c)  Possibility  of  restricted  vision  use 

(a)  Balloon  may  not  remain  atatlonery  as  center  for  circling  alr- 
craftsndsubjectinsy  be  Jerked  off  ground  on  first  contact  un- 
lees  staked  in 

(b)  More  complicated  than  standard  "Skyhook"  fork  type  of  pickup 


T' 
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APFSIC5K  C 
(Cont'd) 


North  American  InatmmeBts  Idea  #8 


Claaa  of  Idea: 


Related  Systems: 
Description: 


Sztensloa 


AA£  Proposals  #8  and  NAl  Idea  #l 


A drone  with  line  attached  could  be  used  to  fly  of  the  pick- 


,,  j. 


up  aircraft,  land  or  crash,  stake  itself  to  the  ground,  and  allow 
a few  seconds  for  the  subject  to  get  Into  crsD  itself  or  harness 
attached,  before  he  is  snatched  off  the  ground  Increases  the 
time  for  subject  to  enter  the  required  equipment  which  he  has 
arsliable  la  AAJE  Proposal  #6. 


Adtaatages; 


(a)  Increaaed  (^pertunity  to  make  contact 


(b)  No  equipment  required  for  subject 


CtBadrantages; 


<a)  Lnc^  Hue 


(b)  Large  cleared  area  required 


(c)  Very  short  duration  of  opportunity  to  make  contact 
{d)  High  g loading  on  subject 


(e>  Restricted  vlslbliliy  operation  difficulL- 
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APPENDIX  g 
(Coat'd) 


North  Americu  iBatnuaento  Idea  #10 


^<rv— 

■> 


o ep> 


Ctosa  of  Idea: 


Belated  gystamg: 
DoecrlptloB: 


AdroBtagea; 


Extension 


AA£  PropoBol  #10»  Fulton  "Hope  Trick" 

A iMtraalte  piloted  oircrolt  cd  mini  mum  complexity  could  be 
ottoclied  to  tlk:  motlier  croft  by  a rather  loog  line  la  order 
to  allow  monevrantblllty  for  search  aod  accurate  eniploce- 
rnent  of  plckop  gear.  iJiMWag  might  be  accomplished  by 
coBveatloual  procedure  or  by  other  meoas  each  os  parachnte, 
etc.  TWte-odf  would  be  of  the  Fultoa  or  AA£  "Long  Lisa’* 
type  or  by  towing  off  the  small  aircraft. 

(a)  Applicable  to  uoe  where  low  elmid  layer,  etc.  estats. 
p)  No  eguipment  for  subject 

p)  Human.gnldancesystemallows  Judgment,  identification. 
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APPENPIX  n 
(Coat’d) 


» -W  1 


Norik  American  laatnimeats  Idea  #10  (Coat’d) 


Advaatagea:  (Coat’d)  (d)  Pilot  in  parasite  aircraft  can  assist  subject  If  Injured 


Sisadmntages: 


(e)  Mother  aircraft  not  sidijeeted  to  riak  of  low  altltade  alt- 


eration 


Cooyilex  system 

(b)  Laading  scbeme  will  require  development 

(c)  X.oi%ltiwi 

(d)  Risks  another  Ufe  In  additloa  to  that  of  the  subject 

(e)  Not  anl table  for  operation  la  all  cmuRtlons  of  poor  vls- 


ibUify. 


■ ■■Al 
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APPEKQgn 

(CoEt'd) 


Nortk  Amerlexa  iBStmmeaU  Idea  #11 


Class  of  Uast 
Relstfid  Systeaa: 
OMcrlptiOK 


AdvutageB: 


XKsadvuktages: 


-rr-rj 

Mew 


‘ / ! ! / > 1 1 > r/t  / / 


77~ 


AA£  f 'tfidard  picloip  a^ataa,  sad  MAI  Proposal  #1 
A sysi  iBi  isvolTlag  a stagle  alreraft  towiag  a homing  device 
at  tlu.  ind  of  a relatively  long  cable  would  enable  tkc  very 
acenmueguldaiice  of  cable  throuj^  the  eubject'a  pickigs  gaar 
aadtoorre  eiqpigemeot.  Homing  sad  gnldapce  eyatein,  oucu 
aa  racar,  lafca-red,  etc.,  could  be  utiUaed from  ezlaUi^ 
homing  missiles. 

Po>r  vlsibillfy  open. ties  iposalble 
Baisvd  to  aircraft  minimised 
(ci  Piloting  technlgae  minimized 

i^)  Oev.^l-pmeniofhomiagheadprobably  amouBts  to  adapu- 
tlrn  extscing  systems 
doming  device  is  hazard  to  subject 
High  "g”  leading  oc  subject 
(c)  Large  cl^red  area  Involved 
<d)  ReqidreB  target  aud  some  gssr  for  the  subject 
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APPENpnc  n 

(Coat'd) 


Korth  Americaa  Instruaieats  Idea  #12 


Clraa  of  Idea: 


Extenaloa 


Ro  *kted  Sjyeteaie: 
Staacr^ttoK 


AAE  Proposal  #1,  3,  10,  and  Fuitoa  "Rope  Tridc" 

A droae  ^rpe  device  capable  of  producing  throat  coold  be  oaed 
to  nulatala  the  end  of  a staked  line  at  the  center  o£  a circle 


Advaaiagea: 


Riaadwitages: 


which  the  aircraft  describes  at  relatively  low  altitude.  Pick- 
up could  be  accomplished  by  spiraling  upward. 

Avery  shortverUcal  line  coold  be  used  thus  allowlng<veiy 
low  altitude  operation  and  minimlaiag  the  total  line  length 
without  the  daage'*  of  sweeping  i^ataeles  on  the  ground. 
Low  "g"  ioadu^t  applied  to  subject 
(c)  Perhaps  amenable  to  restricted  visibility  operation 
$t)  A device  capable  of  producing  aad  directing  the  required 
thrust  would  nK|Bire  development 
(b)  Limltedoi^rtimity  for  engagemeut  since  thrua*  produc- 
tion probably  of  abort  duration 
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APPEJiDOtn 

(Cont'd) 

Horth  Ameriua  iBS^iameats  lds&  #13 


Cl&M  of  Ides:  Extension 

Belsted  System  ■■  AA2  Staadaxd  techslfiue,  AA£  Proposals  #7  and  13»  Fulton 

"Scyhooic'’,  KAl  Proposals  I sad  2,  KAl  Ideas  #10  and  11. 

OescrlptioD:  A homing  device  coaid  he  towed  on  a relatively  losg  line  be- 

neath aircraft  to  intersect  a "Skyhook"  which  involves  two 
balloons  with  a spreader  and  target  beneath.  Htla  system 
would  give  a large  target  area  both  hoiixontally  and  verti- 
cally and  wooid  be  particnlarly  adsptable  to  condltiOttB  of 
poor  visibility  and  otmtructed  terrain.  Fairly  good  vertical 
rise  lor  subject  sbonld  also  result.  An  alternate  "Skyhook'- 
could  utUlxe  a V shape  cable  supported  at  the  center  by 
balloon  and  anchored  at  both  ends  on  the  ground. 
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APPENDIX  n 
(Coat'eO 


Kortk  American  laatrumeate  Idea  #14 


Claae  of  Idea: 


Cnensien 


Related  SjrsteQiB: 
UeicrlptioK 


AAE  Propoeii  ?i,  7,  IS,  Foltea  “aorheo#  , a&d  NAl  M*>'.  *<i. 
A plaae  aad  drone  with  rope  stretched  bett:  >e&  could  eit  ( le  at 
low  altitude  about  a abort  "Skyhook"  type  i.  $ to  allov  ^pt-aier 
duration  of  opportnnlty  to  engage  aad  would  dnlmiz  ? v.'.o  c ible 
lengtbs  required  for  cooUnaous  contact.  C ‘ obiag  HP: '■a]  for 
piefcap. 


Ad«a8tage«; 


Diaadvaatages: 


iXfUcoity  of  control  of  altitude  of  ead  ' cable  Jencrlbed 
in  AAE  espeiimeata  T<»ild  be  eUmiaat«. 

(b)  Improyed  opportunity  to  engage  "Skyhoc  " cable  aal  cor- 
rect pUotiag  errors 

M !•  not  amenable  to  poor  vUi  .Uty  o-  ;«litioaa 

9>}  C<Hupiexity 
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